INTRODUCTION
Actinic cheilitis (AC) is a potentially malignant lesion affecting mainly the lower lip. It is caused by chronic and excessive exposure of the lips to ultraviolet radiation, especially UVB. It affects primarily white-skinned men, aged 40-60, whose occupational activities involve chronic sun exposure. 1, 2 Exposure to ultraviolet radiation causes disruption of the cell cycle and damage to DNA repair systems. These systems perform physiological functions that play a fundamental role in maintaining normal cell function. The mismatch repair system (MMR) is involved in correcting damage. Human mutS homolog 2 (hMSH2) and human mutL homolog 1 (hMLH1) are genes that are integrated in the MMR system of DNA bases. These genes produce the proteins hMSH2 and hMLH1, which are fundamental for the system.
The inactivation of one or more MMR genes will not correct the mismatched bases, which may cause the destabilization of microsatellite sequences in both non-coding and coding portions of the genome, resulting in microsatellite instability (MSI). 3, 4 Changes in immunoexpression of the hMLH1 and hMSH2
proteins are frequently detected in potentially malignant lesions as AC and cancer. In normal tissues, the immunoexpression of the hMSH2 and hMLH1 has also been studied and correlated with the MMR system's normal function. [5] [6] [7] [8] do not correlate it with clinical and epidemiological data. 4, 5, 8 Thus, this study aimed to evaluate the immunohistochemical expression of hMLH1 and hMSH2, comparing it with clinical aspects of AC. To our knowledge, this study is the first to associate the immunoexpression of those proteins with clinical parameters, which is important to enhance understanding of these lesions' behaviour in patients with different clinical.
METHODS

Ethical considerations
The study was approved by 
Morphological study
Quantification of immunostained cells
According to Caldeira et al. 5 , evaluation of the whole epithelium is more relevant than separate analysis of each epithelial layer. 5 Only epithelial cells that exhibited brown nuclear immunoreactivity were considered positive.
The specimens were examined under a light microscope (Olympus CH30, Olympus Co., Tokyo, Japan) by two properly calibrated oral pathologists, in a blind study. Initially, the slide area with the largest number of immunostained cells was identified at 100x magnification. Next, consecutive fields of each case were photographed at 400x magnification using the Infinity 1-3C camera (Lumenera Co., Ottawa, Canada), coupled to a light microscope (Nikon Eclipse E200MV, Nikon, Tokyo, Japan). The images were captured using the Lumenera Infinity Analyze software, version 5.0. 
Data analysis
The data were analyzed using the SPSS 18.0 software (SPSS, Inc., Chicago, IL, USA). A normal distribution was observed, while the Student t-test was used to compare the mean immunoexpression of hMLH1 and hMSH2 between clinical variables. A significance level of 5% was adopted.
RESULTS
We observed that patients were represented by males (3:1)
with a mean age of 53.5 ± 17.04 years. Sixteen (40.0%) cases showed no dysplasia, though mild dysplasia was observed in 10 (25.0%), moderate dysplasia in 11 (27.5%) and severe dysplasia in 3 (7.5%). The immunoexpression of these proteins was higher in women under 40
and among black and mixed-race individuals, but without significant differences. AC with a white-colored appearance and patients without occupational sunlight exposure, also presented greater immunoexpression of these proteins; no statistical differences were observed for the variables studied. There is a tendency of the expression these proteins in actinic cheilitis not related to solar factor ( Table 1 ). The immunoexpression images are shown in figure 1 .
DISCUSSION
AC is a potentially malignant lesion on the lips with a trend for malignant transformation from 10 to 30%. 1, 5, 9 It is more prevalent among men, caucasians, with a male-to-female ratio of 2-4:1.
The peak of prevalence is observed in patients aged over 40. 1, [9] [10] [11] All the aforementioned characteristics were noted in this sample. Most AC patients had professional activities involving sun exposure, confirming AC's association with ultraviolet radiation as the main risk factor for this lesion. stability, participating in cell cycle arrest, correcting errors in replication, whilst stimulating programmed cell death in cases of irreversible erros. 16 Some studies have evaluated the immunoexpression of these proteins in the degrees of dysplasia that AC may present, as well as in cancer, but no study has correlated the immunoexpression Regarding the immunoexpression of hMLH1 and hMSH2
proteins and its association with clinical parameters, we found that females showed greater immunoexpression of both proteins evaluated. We believe that this is due to women's use of lipstick, which prevents damage caused by ultraviolet radiation. The protective action of lipstick has been reported by other studies.
2,20
The immunoexpression of hMLH1 was identical across the various age groups. For the hMSH2 protein, people aged over 40 presented higher levels of immunoexpression. Fernandes et al. 18 evaluated oral mucosa while Caldeira et al. 5 analyzed oral leukoplakia, uncovering no association between sex/age and the expression of these proteins. Additionally, the authors reported that lesion sites do not influence immunoexpression. Helal et al. 21 examined oral squamous cell carcinoma and oral dysplastic lesions, finding no significant differences in the immunoexpression of hMSH2 for the variables of sex and age.
Regarding ethnicity, we observed in our study a higher immunoexpression of the proteins in the mixed-race/black group.
Skin type is an important factor in AC; patients with white skin have a higher likelihood of developing AC. The protective effects of melanin in natural skin against the carcinogenic action of ultraviolet radiation can explain the higher immunoexpression of hMLH1 and hMSH2 in black and mixed-race individuals.
1,2,22
Immunohistochemical staining of hMLH1 and hMSH2
proteins is negative when the genes that encode them are mutated. Therefore, a reduction in immunoexpression of these proteins is regarded as related to the development of premalignant and malignant lesions. [5] [6] [7] [8] 17, 18 This explains why the profiles of women aged over 40 and of mixed-race and black individuals involve greater immunoexpression of hMLH1 and hMSH2 proteins, confirming that these groups undergo fewer mutations in these genes and experience a lower risk of malignant transformation. In assessing the clinical aspect, white lesions showed greater immunoexpression for proteins compared with red lesions. Given the results, we believe that red lesions exhibit more aggressive behavior than white lesions. In the literature, the relationship between red lesions and more severe dysplasia or squamous cell carcinoma is well recognized. 1, 10, 20, 23, 24 Moreover, we found that people who performed professional activities without sun exposure, possessed greater immunoexpression of both hMLH1 and hMHS2 proteins than workers This study aimed to assess whether the immunoexpression of hMLH1 and hMSH2 proteins bore a relationship with clinical variables in AC. Despite the differences noted regarding the immunoexpression of these proteins in the variables, no significant statistical differences were observed. Fernandes et al. 18 reported that these results may reflect the primitive function and basic MMR system, as conserved throughout evolution and unchanged in demographic changes.
This paper presents data suggesting that clinical characteristics are involved in changing the immunoexpression of these proteins. AC is a lesion with malignant potential and entailing progression to squamous cell carcinoma of the lips. The hMLH1 and hMSH2 proteins are actively involved in the carcinogenesis process of this lesion, since immunoexpression decreases as the lesion becomes more severe. [5] [6] [7] [8] 17, 18 It is normal to uncover a high expression of these proteins in normal patients. 18 Lower immunoexpression of hMLH1 and hMSH2 was noted in white males aged under 40. AC with a red appearance and patients with occupational sunlight exposure also presented lower immunoexpression of these proteins.
The decreased immunoexpression of the proteins studied is directly related to the risk of cancer. 7, 19, 21 Hence, the aforementioned group can be characterized as a higher-risk group for progression of AC to squamous cell carcinoma of the lips.
For dermatologists, this study enhances understanding of the pathogenesis of AC, as well as the behavior of these lesions in patients with clinical differences. The survey also identified the highest-risk group for developing premalignant and malignant lesions, whilst outlining the lower-risk group, both related to the immunosuppression of hMLH1 and hMSH2 proteins, which is clearly linked to cancer progression.
CONCLUSION
In summary, the results of this study showed variations in
